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This study is the first practical method for inferring the ethnicity of forensic DNA

samples. The globalization of society and economy has resulted in a serious increase in

the number of crimes committed by foreign nationals visiting Japan. In criminal

investigation, the successful estimation of the ethnic origin of an individual from

low-quantity or low-quality DNA specimens helps focus the investigation on specific

suspects. We aimed to establish an ethnic estimation kit for these forensic specimens. To

discriminate individuals of three major continental populations, 32 loci among the

autosomal single nucleotide polymorphisms (SNPs) were selected from the HapMap

project database. Principal components analysis confirmed that these SNPs can

discriminate Yoruba, European, and Asian populations, but could not discriminate Han



Chinese from Japanese in the Asian population. We applied the DigiTag2 method for

forensic SNP typing by amplifying 32 SNP loci in a single PCR reaction and detected

SNP alleles by a DNA chip. The DigiTag2 kit could successfully discriminate three

ethnic groups by using a small amount of DNA template (1 ng) and could genotype a

larger portion of the 32 SNP loci even from highly degraded DNA (call rate 83.7%,

concordance rate 90.0%). These results indicate that 32-locus SNP typing with the

DigiTag2 method is useful for discriminating three major ethnic populations from

low-quantity or degraded DNA from forensic specimens. In addition, estimation of the

optimal number of SNP loci necessary for differentiation of the Asian populations was

performed, revealing that Japanese could be distinguished from other Asian populations

by analyzing 500 informative SNPs. This result indicates that a population-inferring

system for Asian individuals could be established with 500 SNPs.
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